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guilty of inadequate input and output modelling, without referencing any of their 
work. 
The unusual view Dr. Cho takes of the development process arises from his basic 
analogy between software development and manufacturing, and in my view illus- 
trates the basic flaw in the analogy. The design and construction of a factory in the 
manufacturing industry is an application of a known technology, we know how to 
build a car, or brew beer. The problem with software development is that we are 
usually trying to produce the solution to a new problem. The successes of “Fourth 
Generation” approaches indicates that the software industry is just as capable as 
any other industry of producing cost effective, high quality products when basic 
solutions already exist. Equally, the failures of manufacturing industries, (e.g. the 
cost and time overruns experienced during the development of Concorde, and the 
cost and quality problems of Nimrod), occur when conventional engineers attempt 
new problems. 
In summary, I do not think Dr. Cho’s book does anything to ameliorate the basic 
problems of the software industry. Like any other simple answer to a complex 
problem, it contains a grain of truth but is mostly invalid and inappropriate. 
Barbara KITCHENHAM 
Center for Software Reliability 
The City University 
London, United Kingdom 
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This monograph is an elaboration of notes from courses on temporal logic given 
by the author. The goal of temporal logic is described in the introduction as “the 
investigation in languages and ‘logical instruments’ for reasoning about propositions 
that depend on time”. Temporal logic has widely (and successfully) been used as 
a language for describing and reasoning about parallel systems. This book is intended 
as an introduction to the basic principles and some of the applications of temporal 
logic. 
The book is set out in two main parts. The first deals only with the purely logical 
aspects of propositional and first-order temporal logics. Chapters l-3 describe a 
simple (discrete, linear, and infinite time) temporal logic. In Chapter 1, the new 
linguistic features of temporal logic are introduced as extensions of classical logic 
and their formal semantics are described. An axiomatisation of propositional tem- 
poral logic is given in Chapter 2, and is extended to first-order logic in Chapter 3. 
In the second part of the book, a ‘temporal semantics’ of parallel programs is 
described. In Chapter 4, the formal basis of this temporal semantics is described. 
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The semantics is based on a first-order temporal logic extended with extra proposi- 
tional variables, and represents the temporal relationships between states by temporal 
formulas. The class of programs considered is restricted to ‘while programs’ running 
in parallel. However, the parallel components do have the possibility of synchronous 
communication using the ‘await’ construct. 
Having formally represented the semantics of programs within the language of 
temporal logic, the author proceeds to give examples of the verification of important 
temporal properties of these programs. In Chapter 5, the invariance and precedence 
properties of programs are dealt with. These properties can broadly be categorised 
as ‘safety’ properties of systems, i.e., ‘nothing bad will happen’. Among the examples 
considered are the mutual exclusion of reader/writer and producer/consumer pro- 
grams, the partial correctness of terminating programs, and the preservation of order 
in the alternating bit protocol and in a FIFO queue. 
In Chapter 6 liveness properties are dealt with. In contrast to safety properties, 
liveness properties can be categorised as properties that assert that ‘something good 
will happen’. Among the properties considered are the termination of non-cyclic 
programs, and the liveness of the producer/consumer program and the alternating 
bit protocol. As an interleaving computational model is used, the fairness of this 
interleaving is also considered in this chapter. 
In Chapter 7, the author considers special program verification methods applicable 
only to purely sequential programs. Hoare Logic is described using temporal logic, 
and both the partial and total correctness of sequential programs is considered in 
this system. Again several examples are given. 
This book is not bedtime reading! As the author states in the introduction, “the 
reader of this book is assumed to be familiar with the general concepts of mathemeti- 
cal logic and the main concepts of classical propositional and first order logic”. 
Though a short summary of classical logic is given in the introduction, a sound 
knowledge of this subject is required for the first three chapters. For anyone with 
such knowledge, the formal description in these first chapters is rigorous and 
concise. 
Though Chapter 4 seems a little less well written than the others, the final three 
chapters make up for its inadequacies. The examples given are all standard and 
easy to understand, and the proofs of program properties are usually easy to follow. 
In summary, as the book describes a simple temporal logic, and covers a large 
body of well understood work (the second half of the book is a combination of 
published work by the author and by Manna and Pnueli) it is a good introduction 
to temporal logic for those who have a good knowledge of both mathematical ogic 
and concurrent systems. 
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